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1 S(='T) 

A 

I m i^y^y}"! 

B 

c 

X 

3 fetJc:7^/wA 

1 2 3 4 L 

5,6.7,8.15,16.17,18^^ 
9 

9 , 9 il 

■1 2 

9A %'^'7a;VJ^)^ 

10 ;^^!^— >- 
lOA ;^i5'y— 

II %U 

11 Alt^fe 

1 

11 ai*i-3fe 

2 

12 ^B^^<2^ 

20 :/av^aii^i? (^^a:>'v^:/) 

20A TT'nv^a^i:^^^ 

21 mwm'^^TT^^^^-^f^) 

30 :/!;XA 
51 ji(3T) 

I 

51 ji (^^^yK) 

9 

52 :7^;PA(2) 
52 Ji 
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53 y^/uMs) 

54 y^/uM4) 

53^.54 y^Jl^Ml)tma[Bm:(DU^ 
53.54 y4/l^M2)tm\m^^(D^^ 

2 2 

55 y^;UM5) 

A 

61 i^mm 

62 

Ml, MS 5:^— 

M2 ^mm^y— . 

[0028] ^^P^t^ioV^T. 5fe^^^lB3zl^t-5^^t;Iov^T{i. m24iz7jkirx^\:i. mm:)f 
«*:^PJ(l)~(7){c■o^^T» 

Alt3t^*>J— J-t£M^iir§fc:2s^)(7)ji51 . 51 <^ii^(Di|iSy , y (D^Wi-i, -7^)^ 

12 12 

A(i)5 1 oii:$L^^ V ^Ti^;T<5D j:5 i-^^fi^o 

[0030] L^lOXy, L^lOXy 

1 2 



wo 2006/030765 PCT/JP200S/016813 

12 

7^/^A(l)5l(DJ¥^;^|p]^^g{^lJ;l9*/J^M#:^^( 0 - A 0 max);i^e>ft^{S#:^^ 
( 0 + A 0 max) {^t^-fXO^mmiHX^it'r^o --T\ 0 it^i^m^-^m. A 0 max 
• l:i0^(7){^e>ottEiaoi/2T?fc^o 

[0031] ^(Dt^^ %(Dup.:tfj:<-rfci^<D^^i^m^nm 6 (D^m^^ miffmn ^m\^^x^ 

1 

-sin"'(l/n ) ^ 0 ^sin''(l/n )• 

iii3(c:^i-j;9{-s mim^^ 0 <D^^m^-d^m^<Dmm ( ( e - a 0 m 

L 

ax)~( 0 + A e max))Xhy^^^yhm(m^m^){^6^^-t^t\f^0h(DX:h^o t>o 

[0032] ^fc. rnmiM. m'^(Dmm\^x(Dmim^&<Dmhy:^y^yhm(D^m^im^ 

... , .. . . ■ . • ■ ■■ . . V 2 ' ■ ' 

Min[0 0 ", 0 0 "]^ 0in^Max[0 0 0 0 "] 
1122 1122 

0 '=sin"'[n Xsin{ 0 + A 0 max+cos;'(n /n))l (1) 
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d "=sin''[n Xsin{ 0 — A 0 max+cos''(n /n )}] (2) 

11 2 1 

e ' = — sin"^[n Xsin{— (0 + A 0 max)+cos"'(n /n )}] (3) 

2 1 2 1 

e "=— sin"'[n Xsin{-(0 - A 6 max)-l-cos"'(n /n )}] (4) 

2 1 2 1 

[0034] ^ti.m^%mnnm^meoutnuT(D^^{zm:^tb^o 

Min[0 0 0 0 0out^Max[0 0 ", 0 0 "] (5) 

112 2 112 2 

112 2 

[0035] y^/\-MlM. ^T-yy^>^v'^y^:^m(Dytmmm(S^T . 

y^fc^T^Ji-^m^^o Z(D^^/U-X^mm^'^^(D^^7!)K 0 - A 0 max)~( 0 + A 
0 max)cDrB1-C^^-^-^^v:y-f'TV^§:^'g>, ( 0 - A 0 max)T?;^-S5iSI#:^i, ( 0 + A 

i(7)b-/::/x>>^hi|#tt^^i65<7:>;6^ ( 0 - A 0 max)-e^^^ESg#:^i, ( 0 + A 0 max) 

[0036]— ^^ji«#^-^;(^0.:;^Ai:0.^^^^ 

- - - -.!9feSfce^)v.t^4il<^^^^^ — — - • 

^-r. mm^nm 0 + a 0 max)o»'a^^cov^T^m^^TPo ^^(^®^^^n . 

air 

3T51 CT^SJff^trn , iJ'^^/KSl (^SJlf^^n (n >n E1140AltftiJ(D:7^ 
1 1 2 212 

[00371 n Xsin0 '=nXsin0 fAl^ 
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1 

n Xsin{7c/2— 0 +(0 + A 0max)}=n Xsin90° (A2) 

1 3 2 

^(Al). (A2)J;I9. ^^25^#btb6o 
[0038] 0 ' = sin''[n Xsin{ 0 + A 0 max+cos''(n /n )}] • • • -(AS) 

11 2 1 

n Xsin(-0 ')=nXsin(-0) (A4) 

air 2 1 4 

[0039] n Xsin{7i:/2- (-0 ) -(0 + A 0 max)}=n Xsin90° • • • -(AS) 

1 4 2 

^(A4). (A5)XV\ lik^timhil^o 
e ' = — sin"'[n X sin{ -( 0 + A 0 max)+cos''(n /n )}] (A6) 

2 1 2 1 

5^ 0 '^0 'cD^m-efcSo 

1 2 

[0040] (^^d. JiM#^M 0 - A 0 max)cDJ©'g^, ^S:(A3),(A6)^;l^3V^T( 0 + A 0 max)^( 
0 - A 0 max){c:gJ^L. ^^;a5#feHSo 

0 "=sin"'[n Xsin{ 0 - A 0 max+cos''(n /n )}] (A7) 

11 2 1 

0 "= -sin''[n X siri{ -("0 - A 0 max) 4- cos"' (n /n )}] (A8) 

2 1 2 1 
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^tc. mi. m2(Dmxnm^2mmti.x\^^^7f)\ 3mmiix±(Dm^^-r^m^^x 
^h^xhmmicWi^^tTb^^x^^o 

*:^?^(4yc^v^U5){c*5^tSt£i!i:7^/^A(•:7^/^A(2))^c:ov^xlftPJ-r-5o 

[0044] igsf^i. ■:7^/i^M2)(Dim^7jk-tm^mxh^o -^ti, m5(Dm^^im:h:]^xm6\z 

^i-o.:7^/i-A(2)52fi. i^ri<im^^mm^mi-^^tx\ x^ytu^m^mmm e i 

[0045] 7^/i-i^(2)52(*. yA^^-m--^:^n(r)~mt.\z.^ z-^ntm.^'hm. e (y^/i^Mi)(D 

¥±«^^$i:i^cfB-^ e ^m\^^^)^^j:-r^mx^mhntcm^h^(om52^^^y:^ 
m^^^mi-^ytm^^^ts:-ra ^c^^b. m52u^(DZ7^/uM2m^j^n-m(Dm^ 

6 1 _ 

1 

[0046] z:^m:iM-r^m52^<Dns.^m<Dnm(m(DMm) e \±o° (m52^(Dm-S::i7m^ 

y^/uM,mi^mm.) Xh^xh^i\ m52^(Dm-S:^ (:7^/i-i^jp:$::^r^(Di^) ^Lzmi 

[0047] mm^:ff\^\<iMy(:m^^mm,'r^mmm^^mm<Dmtvxn. m7iZ7jk-txo^j: 

n(h)=r^ X(-]—(A/9.)yh^)^ — K /9<K<K /o a --fs^fr ra^ , 
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[0048] Lzmax— Lzmin^ (P/2) Xcos 0 (7) 

P = 2X7t/V"A ••••(8) 

A=(8/b')X(n -n)/n ••■•(9) 

1.12 1 

min~LzmaxcD^ffl-e(Djl:S:^(D#d4?SW> ^(D^^^m^^^^X. Z^9h—U<^ 

[0049] U±(D^W^mr:i-r^^^i-M2)-r:i'i. :LtH^Al!i^mW(^mmmt)^hAHLfc^ 
d ^ein^e (10) 

NA2 NAl 

e =sin''{n Xsin(0 + 0 )} ••••(11) 

NAl g gl 

e =sin''{n Xsin(0 - 0 )} ••••(12) 

NA2 . g gl 

sin e = (n /n ) X sin{tan"^(n X 7"A X b /2)} (13) 

gl 1 g 1 1 

[0050] d ^dout^e ••••(14) 

NA2 NAl 

.-— - •- -- • 0 --tan^'(n.-X-^-A-X-bV-2k--'---^^^ - ---(l-S) 

1 1 -1 1 
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[0052] crT\ :i(D;^ti=^xj^^nm'r^^o:>mmtmm^n% 

n(r)=n X (l-A/2Xr') (Bl) 

r:iT\ n\^^>h%±.(Om^ms Ait.m^^'^^^W. r\-t^>t-t^h(D^mX^^ 

1 2 

b')x(n-n)/n.-efeSo 

1 12 1 

[0053] mnkzL^-rX-ok^. ^'7i^:^:yh'^iyy'v!7:;^m%^^^<D^>tA^zmi^t^^ %<d 

zto^^Ogggi^ , rO{i:gT^cD3fe5^iSS§rt(7)7t^c7);fyfpl^. r * = dr /dz=tan 0 
1 111 

2 2 • 

r(7)|iz:SW3fe^lSS&rt<03ti^(D>^fR]^, r *=dr /dz=tan 0 <ki-5o 

2 2 2 

[0054] 3t Alt®03t^(Df4g<i:;fy|^^^-f (A;^-<:i^h/l-) [r ,r *] t%\iimm(0 

2 2 

[0055] [^1] 



[0056] ^(B2){:i3fe(^AM{ier-^^(^){i*W3tl|(^;^|p]r*{:iJ:e)-f . ^oSgii 
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I 

[0057] mi] 




...(B3) 



[0058] iC(B3)J;«9t:Vf=- (P) ^^fe^o ^(B3)^.^2 X 2n^Wl^^nsmtcos(Dm^'Ch^ 

2 

V~AXP=27r (B4) 

ioT. P=27u/^A ••••(85) 
iJfeld. IflP^NA (Numerical Aperture) (^)ff^^^T5o ::<?3NA{iiJ''^v'^>'h-l'^ 

$z ^P/4^b. Alt3ta^z =0(^®T^a'f]ier =b /2(^m^^(Dm^:^\^(D 

2 1 11 

«). ^^:^fR]^^#i:Wit-S(r^*=dr/dz=tan0 ^ = 0)o 
[0059] J;oT. A::t(-<iJ7h/l-Cr ,r *] ii^MB6)tti:^o m;^-<i5'W^Cr r *] fi. i/^i^ 

11 2 2 

2 2 

= Oi;^iS(Dt:\ ^5t(B7)-t?^;tfet^So ^(B5)J:'9P = 2 tc /^A^ffl V z^=P/4 

...... ^....-^^^^^^ 

[0060] ['ic3] 
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2 
0 



...(B6) 




...(B7) 



...(B8) 




...(B9) 



[0061] ^(B9)J:i9, 3fe#iSS&l^-t?(DtHtt®(i*5tt^^*6<bO:^S0 

NAO 

r*=tan0 =— nXV~AXb/2 (BIO) 

2 NAO .11 

HAO NAO 

0 =tan"'(n x/'AXb /2) • • • -(Bll) 

NAG 11 

NAO 

[0062] n X sin 0 ' =n X sin 0 (B12) 



NA=sinJL.'.. =^-(n-/n-.->X.sin-{.tan"-Wx-v^A-X-b-/^2)} . • • •. •(313)^^. • — = 



NAO 



NAO 
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[0064] mi9{z^-r^^^i-^A^mtmMmt^m\:mmx-h^(DX\ m^mx-nm-r^ 

NAO 

riXsinS =nXsm0 (B14) 

1 NAO g gl 

g 

nXsin(0 + e ) =n Xsin0 (B15) 

g gl air . NAl 

2 

[0066] nXsin(6-0 ) =n Xsin0 . (B16) 

g gl air NA2 

^(BlDoe ^(B14)5^(;if^AU. sin 0 ^5^^#^o 

NAO gl 

sin B =(n /n )Xsin{tan''(n X V"AXb /2)} (B17) 

gl 1 g 1 1 

n =1. Di!bT, ^(B15),(B16)J;«9 0 tO ^i^^^t^tl'^fl-ilk^bX.X^x. 

air NAl NA2 

[0067] e =sin'' {n X sin ( 0 + 0 ) } • - ■ • (B18) 

NAl g gl 

0 =sin''{n Xsin( 0 - 0 )} (B19) 

NA2' g gl 




0 ^0out^0 (B21) 

NA2 NAl 



^m^^p^(Dtf6(Di!^n-r^'^n. 0 m\^^x\^^^(Dx\ e-e ~ 0 + 0 

NAO NA 

0 NAD 

[0068] 0 -tan"'(n X /"AXb /2)~ 0 +tan''(n xV"AXb /2) • • • -(622) 



wo 2006/030765 



21 



PCT/JP2O05/O16813 



Lzmax — Lzmin ^ (P/2) Xcos 0 (B24) 

%mm^^mm^^'^-^fh^. ±Mm\x^txm%^vy^^^ym^i:%^t^'7^mx 

[0071] . Els, mQ<Dmx\^mm^^m\^\^h^€^^^'^i:^^-7^;V2^^7^^^ m 

[.0072^- ---MV 0-5:; li6(73^!lT1.i.« 

g 
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1 2 

[0074] 12112(b) \%y^;vUA)(J:>\m^m-f^^W^^^o nmz.7f^^M>^o\z.^ y^jvM, 

1 2 

5)55fi. :7^/UA(i)(Dt#3ti::7^/^A(2)(D.^ati:;^i^Bli'a-b-CJ:ea«5t55 ^^"TS^j 

A 

[0075] lli2tc:M;^Ufcv^-f tT.o4£S5::7>r/uA{;i*5V^-ct»> -^rti-^'t^^-c/i^Ad), -t-^/vac 

«*l§BJ(8)~(i6)t;iov >T» 

^(ci, 7^^P^(8)~(i6)(ciov >TtJ£P^-r'5c 
[0076] yT:7°nv^aii^-i/3^^xV^:/Wv/;^xi^(B&LTyT^n)T^ 

-rSfci6}Cl, f!j;t{^|ll33t;i^-t-J:5l-> ^^^>'i^>'(7"n>J^i^i5^)20^;^i^y->'l 

0OTffi!l{-gBgU ^^^^(5;^— Ml. M3. M2) KX<>X^(D:)j^^m. 

So 
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1 A 

tmiff^n(Dm(i^^yV)l (n >n);elS:7^/^A®F^;^fR]{c:^^^jgv^^c:^^UTV^§ 

X A B 

bend-in bend-out 
A 

^ bend-out 

[0079] B125{4. ?tftUfc^^jSiJ&Tl/-r;65jSj¥$;^lRli-A^tg;6^^^i-5®iff^:$> 

c 

- _ _ . _ C_ . . -_- . - _ bend-in ..... ■ ^- bendrout. 

bend-out 
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[0081] ti:^.:^mM8)^(ie)(Dm^'^(Dm:iSXXfm^-Vii±X.y4^^'i^'Pi^m^W'^ 

bend-out 

[0083] h-=>th.^m^:^\^^^y^/i-j^(DitiM^jimmi;)^i.^my^/uj^(DX$e^^M^ 
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out bend-in 

[0084] *fc. ^ttll^::^|S]3^^fe:7^/^Am^:b^tTfflv^6^£tS::7^/^A<^LT^:i. mm 
[0085] i0^ttSt*;^fS]^mt£m^^/^A{i. ^^0^(l)~(7)^clffiv^:5*£t^::7^'/^A^cl*5v^ 
[0086] ^fc. i*ft:o)tm*f;^rBi^m*i:f!::7^/i-Aft, ±tfliWM(^5t^itjJS;05i4'^bfc+« 
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[0088] :S/c.3feI±}l+:*"rR]^*^^'<^^i^*:^-fi3feWI*;^fS] 

SrW^i-^^-g-. ^^^^v^>'^<7)^P ( = r?|P^; Numerical Aperture ; BS-^-NA) 
®H^2 0 ( = 2X 0 ) t-r^Si:^ NA=sin 0 "C^^^tL^o 

2 2 2 

[0089] f^jb\ ^|^c7):/ni;^^^i/3>'^V^:/Wv/;^xi>.^^^-e«. m^nm'2>2>\z.m^ 
:^^TV^^^'^^s^v^:^s^ ^o^-a^fci^i^t^Tfe^^^^ llI22feSV^^*|g27(DJ:5{-l 

21;6^femfc^;a5i/:xX^jioTI/>^Xtu;^c^, l/a+ l/b= l/f ^j^fc-^ 

2 2 1 

1 2 

i^:/XT^^^±i^^5^^il:»s^n-€tbi^>'Xi1:>.L^*bt;^j:-r^|g?r0 . 6 ^ 

0 1 

tan0 =(1 -d/2)/b (0-3) 

0 1 

2 
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[0091] ^^x\ m^m^^<DNA(Dm9^&ommi^o\^^x. &.rimm-t^o 

i-JSJff^n (DM i='T) 1 t.n J:<9^5/J^$V^a^lf^n (DM i^^^}^! 1 ;6S5:v^j^V^^;I 

1 A 1 2 B 

A 1 

0 

air 

[0092] 5fe/^5. 6}:iC^«Z)=iTl ^feST'#5^^(D^— KT'feSc ^OZlot^^— Kf*. 

A 

A B C A 

B C r 

G 

C r 

[0093] 5feJ^5;5S>{^Jl^#OA P tin P XibJ:Ot^m^'^Xi^^%il^rcm^. ^^M^m 

inl outl 

inl outl 

inl outl 

Afi, ±0 . ± 0 T*^*a^V^;t^o 

in2 out2 

C 

C 
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in2 out2 

in2 out2 

[0095] [1128J;I9. CCO:^± 0 .±0 (DmiHi^ff^o m25(DAOABI,cmi^lE^ 

i»2 out2 

r/sin0 =(r +y )/sin{7c -(0 + 0 )} • • • -(1-1) 

0 C 0 1 C r 

C I .2 

0 =sin"'(n/n) ••••(1-2) 

C 2 1 

^(i-i),(i-2)J;«9. ^^^#So - 

[0096] 0+0 =sin''{(n /n ) X (1 + y /r )} • • • • (1-3) 

C r 2 1 10 

n Xsm0 =n Xsin{7c/2— (0 +0)} (1-4) 

air in2 1 C r 

^(l-3).(l-4)ct!9. 0 (=0 ){*^^-T?-^;tbtvSo 

in2 out2 

[0097] 0=0 =sin"' [(n /n ) X cos{sin"'((n /n ) X (1 +y /r ))}] (1-5) 

in2 out2 1 air 2 1 10 

NAstep 

[0098] -0 (=-0 )^ 9- ^+0 (=+0 ) -•••(1-6) 

ii>2 out2 NAstep in2 out2 

out2 

[0099] ^-r. |1|29(D 0 (i, 3tli6(v:oV^T^^JitPlH3i!O^Jf•S^-;^■tvHlJ^3iffib 

in4 
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n Xsin(— 0 )=nXsin(0 -0 ) (1-7) 

air in4 g bend In3 

in3 air g in2 

air g 

[0100] 0 =sin''C(n/n)Xcos{sin"'((n/n)X(l+y /r))D ••••(1-8) 

in3 1 B 2 1 10 

-e = sin'' C(n /n ) X sin{— sin^'((n /n ) X cos(sin"'((n /n ) x (l + y /r )))) + 0 

'"^ 8 mr 1 g 2 1 10 ben 

H ••••(1-9) 

d 

m^. m30(D e . ^>kib^o itLti. ^(i-7),(i-9)(D 0 (Dm(Dn-^^mK.nitx 

in5 bend 

[0101] n Xsin(-0 )=nXsin(0 -0 ) ■•••(1-10) 

air in5 g bend in3 

e = sin"' C(n /n ) X sin{sin''((n /n ) X cos(sin"'((n /n ) X (1 + y /r )))) +0 }] 

'"5 g air 1 g 2 1 10 bend,. 

••••(1-11) 

NAstepin NAstepout 

[0102] 0 ^0 ^0 ••••(1-12) 

in4 NAstepin inS 

-0^0 ^0 ••••(1-13) 

out2 NAstepout out2 

— 029. iii30J;i9;- 0 s-9o° . 0 ^90" vh^^^h.^(i-9)Xi-n)X 

in4 in5 
bend bend-in 

I 0 I ^-sin"'C(n /n)Xcos{sin"'((n /n)X(2XR +y)/(2XR -y))}]+si 

bend-in 1 g 2 1 .in 1 in 1 

n"'(n /n) (1-14) 

air g 



C - r • 

^#^^(l-3)^;e)^6, r /(n -n )Xy , -efe^o ioT. m:d^^m^^<D=iTm^ 

0 2 12 1 



minstep 



[0104] R =n/(n -n)Xy +v/2=(n +n)/(n -n )X(v /2) .. .•(^-^(^^ 
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in-min in 

-max 

out-min out-max 

in-min in-max out-min out-max 

[0105] EM 




[0106] _hf2El28~ll30(Z)^7=>K*. ^X(Dytm^Mi-^mt^^AQ^^hma^-r:(D^ 
[0107] • ^fmm.\&.'^'fM:L-i6\-i^mM.%\-t. Ig34jc:^i-<fc5^^> Jim$^rR]<7)®^¥^ 
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n(r)-n X (1-A/2X/) ••••(2-1) 

1 1 . 



[0108] A=(8/y ') X (n -n )/n 



(2-2) 



1 2 

^S!^F^-ecD^^<D::^|nJ^r *=dr /dz=tane . r *=dr /dz=tan 0 ^t"6<^^ A;^ 

11 in 2 2 out 

[0109] [^5] 



I 1 



2 2 



cosl 



s{JAz) 
-w, sin 



sin (viz) " 

(>/]ir) cos(Vi4z) 



(2-3) 



[Olio] 



P=2X7i:/V~A •"• ••(2-4) ~ ' ' 



[0111] 



y /2. r * =0. z=P/4= /(2 X ^A)<^ftAU r *(=tan 0 ) {^oV>T/|?<::t-C 

1 1 2 NAO 

e =tan"'(n X y"A X y /2) (2-5) 

NAO 1 1 
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NAO 

$^}c^l^^lp]^c:p/2fc{tiit^fc^4gT*fc e /ntcimtim^^mmamr^^ 

NAO 

mm^^^^^Ul.fch(DX-:h^om^(D^Bil5. le, 17, 18fiC<^tfftL^M^^ 

[01 12] TfeHi 7{ii# g (Dm.mm^viy^i^h-o9'y^:^ytmm^4 (ur. tftm^^4 

1 1 

1 

NAQ 

2 2 2 

NAO 

fc^o-c. ytmmm4 (omM^i-i. ^m^m4 (D^m^ni^x- e /ntfj:^o s 

2 2 • NAO 

3 3 
NAO 3 
3 

NAO NAO 

[0113] ^(D^num^^i^^>'M>'fyi!^:^^m^^(DNA^^ib^^m\-is tftmist 

- - - • - NAO ' ' — 

1 NAO 
2 1 NAO 2 

$ft(3:^i-5AM^{±. -(l-l/n)x 0 i:/^5o r(^Ai*:^c7)|fe^fji:: | (i-i/n) 

NAO 

X 0 .... I 0 a;tJ/h$V>:^::J6. ^^15{i3fe^i^if&4 rt^^MT't^o ^2^^lS.{6&4 
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(^«$tp/2Tfc6oT% ^m^^4 (D^mi^M-r^m^'^ d - i/n) x e t 

2 NAO 

3 2 NAO 

3 NAO 1 

NAO NAO 

m^^W>'^5'i^;^3fe^^S§F^T'{*Al+^: -(l-l/n)x d *^e>ttiM^ :(1 -1/n) 

NAO 

NAO 

i^^i^^^h^V7^:xi?>^3fe^iKSSf^<^Jbt«^Atl#XLfc^-.K^^L-CV^-5o ioT 
ttSlt:^^. ^^18(DA*r^*5<tt/{iJlt:^cDr^0^tCj;oT^^$tL:5o 

[01 14] -^r-e^tc:. r <^NA^*i?)^o iff ti.^^-7^/i-^«^b-cv ^§^l:as^^7v?^vh'l' 

bend - 

J. , ^.-(k-l)X-.ft /n • • • -(2-6) 

bend " - • ■ . r- - - - . 

NAO 

[0115] 0 -0 ^0 (k)^ 0 +(l-l/n)X0 •■••(2-7) 

bend ' NAO NAO bend NAO 

^..^u r-^ e^^-^-^M^^'^^S^r^^ri^^ 

■ . ■ ■ -NAO--. • ■ • : . - NAO - NAO , . ■ .. 

■ ^i^^^^m^i^m^vxh. '=ey'/u(DNAi-xmt^'f. NAi•i^m^^'i^t. ^(2-1) 

bend 
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NAl 

[0116] 0 -0 ^0 ^0 +(l-l/n)X 0 ••••(2-9) 

bend NAO NAl bend NAO 

X g bend 

4 

air 

[0117] n Xsine =nXsm0 (2-10) 

1 NAO g ngl 

nXsin(0 +e )=n Xsinfl (2-11) 

g bend ngl air outl 

^(2-io),(2-ii)J:t)> e a^^-C-^x.hfh^o 

outl 

e =sin''[n/n Xsin{0 +sin"'(n /n X sin 0 )}] (2-12) 

outl g air bend 1 g NAO 

[0118] n Xsin{(l — l/n)X 0 }=nXsin0 (2-13) 

1 NAO g ng2 

nXsin(0 -^ 0 )=n Xsin0 (2-14) 

g bend ng2 air out2 

^(2-13),(2-14)J;'9. 0 {*2fe^-e^;t^flSo 

out2 

0 =sin''[n/n Xsin{0 -sin''(n /n Xsin((l-l/n)X 0 ))}] (2-15) 

out2 g air bend 1 g NAO 

^(2-12). (2-15) ■m^m(DNAi-ts ^^(D 6 {^J^oT^^So 

NAout 

[0119] -0 ^0 ^-0 ••••(2-16) 

out2 NAout outl 

Al+ttiJc7)NAtt, ^(2-12). (2-15)cD 0 =0° i:U ^(2-12)(D 0 ^ 0 K^k. 

bend outl inl 

. (2-15)sC(Z> 0 ^0 ^C'^;t-C#btL5^0Z:^^fflV^TlEJ^!^$;^^'5o 

out2 in2 • 

0 =sin''(n/n Xsin0 ) (2-17) 

inl 1 air NAO 

-If 



'j;^2^7X.n:^|:^:tra^ 

• In2 . NAih inl ' - . . 

m36(D^y'/UX'n.^OAm:hfk^im22(DVT:faz;^:iii^'i^3:y^T^^^^ 
;^7"A^Jt{-^cCo-CV^^;^|S^ ^(2-12),(2-15),(2-16){c:4oV>T:^^ 9 0?^x.^(Dout^i 
n1,^^:t^tAtim<D^&i)m22(Di^;^y^M.t^^&.T(DE.^^^f^^L-t^, 

0 . . = sin''[n /n X sin{ 0 + sin''(n /n X sin 0 )}] • • • • (2- 1 2A) 
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e = sin' [n /n X sin{ 6. - sin"*(n /n X sin((l — 1/n) X 6 ))}] (2-15A 

in2 g air bend 1 g NAO 



6 ^9 ••••(2-16A) 

in2 NAin inl 



) 



iMLTft. ^(2-17),(2-18),(2-19)j:!9. m22(D^yp^y^J>.K^t>^fcUT(D 
[0121] 0 =-sin"'(n/n Xsin0 ) • • • •(2-17A) 

outl 1 air NAO 

e =sin"'{n/n Xsin((l — l/n)x 0 )} (2-18A) 

out2 1 .air NAO;- 

e ••••(2-i9a) 

outl NAout out2 

^2-i9A)f:i. ytm^^<7)^m^^^])->'mm:f7\^^x-mifxv^^t. ±r$¥M 

axis 

[0122] iii38{t, m^mMc'^(D^m^^mmm^^i^=^:yh4>'v'^y^:^^m^m)4 

- - - L 

axis 

out3 out4 axis 

out3 

xipnt^^mt<D^mxm^i-?>^(2-2i)M. ^(2-22)T'«$tL5o ■ 

[0123] nXsine =nXsin0 (2-20) 

1 NAO g ng3 

n Xsin(0 —6 )=n Xsin0 (2-21) 

g ng3. axis .air out3 

e =sin"'[n/n X sin{sin"\n /n X sin 0 )- 0 }] (2-22) 

out3 g air 1 g NAO axis 

0 ytmi5ic^\,^x^m^^m^mtPUt(D^mx^iL'r^^(2-2z)tts^ 

out4 

m>ut^^mt(D:^mxmiL-r^^(2-24)xv. ^(2-25)T'^$tt;5o 

[01=24]-^ -n^sih{er-^)X>0:-^=iT^ 



- -v-/:J-_-,in; Xsiri(.0;v M_0; .^^ 

g ng4 axis «ur ' out4 ... 

■ 6 ■■^in^^/ij;'.?0<-sin<sfer^(if-y'in "X sin((l -^i7n>X 0 ~- ))4--0 - -}]- - -'^ '"(2-25)" " 

out4 g air " " 1 g - 

io-C. ^(2-22)^E^(2-25)^^®t-^w<b{;iJ:l9. ^feS 0 fi. ^^T'^^tb^o 

axis 

[0125] 0 = 1/2 X [sin"'(n /n X sin 0 )-sin"'(n /n X sin((l - 1/n) X 0 ))] • • • • (2 

Mis 1 g NAO 1 g NAO 

-26) 
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out 3 out4 

0 * = 0 ' =sin''[n /n X sin{l/2 X sin"'(n /n X sin((l - 1/n) X 6 ))+ 1/2 X s 

out3 out4 g air 1 g - NAO 

in''(n/n Xsin0 )}] ••••(2-27) 

1 g NAO 

[0126] —e' ^0 ^0' (2-28) 

out3 NAout outs 

1 2 3 

1 2 

4 . • • • ■(D^^:idXXJ^m^<D'P'L-M^X-(Dmm^&m^R(mmX\). R=r +y / 

3 0 1 



NAO 



[0127] tan(0 /(2Xn))=(P/4)/(r rfy /2) ••••(2-29) 

NAO 0 1 

. ^(2-29)J;«9ft^^«f«^T'^XLfetl.5o 
R=r +y /2=(P/4)/tan(0 /(2Xn)) •• ••(2-30) 

0 1 NAG 
NAO 

^ib^t. ^i2-3o)iz.x^^mmm>i^^-r^o m^bmm^m. f*. n=o. 5<Dm 

min 

-^Xm. ^(2-30){Cn=O. S^ftAUfc^i:. ^(2-4),(2-5)^;6^^,. 
[0128] R =7t/(nXAXy) (2-31) 

min 1 1 



• "min. ' ^1^' : . ■ ^ - • 

^(2-3i),(2-32)j;o.r' {m.^m^^^)fR m&M^^)t(omm77^^\%n/i: 

min min 

2xn )t?fc«9. rti.}::— ^e?]?'ct^^^^iiS<^=iTiii:(C3fiv^n =1. ^b^^x-r^t^ r 

1 1 

1. 3%Ri^-efc«9, Jrti.^ifiM^7=VHt. ftl|^3t^7">(7)H-^t^^v>3ftM-e^s 
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[0129] t::L^X\tft(DAM1^it.-7^/UJ>.m(DmmKML-90° ~90° (D^fflF^{ClfcS;6^ 

^(2-16A)^;i4oV^T. 0 ^-90° , 6 ^90" T^fci?. ^(D$lJ,1^<^^(2-12A),(2 

in2 inl 

bend-in 

in NAO 

[0130] 0 ^0 ^0 ••••(2-33) 

bend-in-min bend-in bend-in-max 

0 =sin''{n /n Xsin(0 -2Xtan''(P/(4XR )))}-sin''(n /n ) (2 

bend-in-min 1 g NAO in air • . g 

-34) 

0 =— sin'\n /n Xsin 0 )+sin"'(n/n) (2-35) 

bend-in-max 1 g NAO air g 

^(2-16)(^*5V^T. 0 ^-90° . 0 ^90° trfct). ^0$IJ*t)i^(2-12),(2-15) 

out2 outl 

bend-out ou 

t NAO 
So 

[0131] - Q ^ - e -(2-36) 

bend-out-min bend-out bend-out-max 

0 ... =sin'*{n/n Xsin(0 -2Xtan"'(P/(4XR )))}-sin''(n /n ) •••• 

bend-t>ut-min 1 g NAO out air g 

(2-37) 

■ 0 ' ~=— sin"'(n /n Xsin 0' ) + sin^^(n /n ) (2-38) 

bend-out-max 1 g NAO air g 

in-min 



. - - > . out-niin • out-max 

[0133] [^6] 



in-min in-max out-min out-max 



wo 2006/030765 



38 



PCT/JP20O5/O16813 



limun Sin 



^«i-am. =sin" 



^ sin \6u^^ + sin sin ft HI - 4m 

^sin -: 



...(2-39) 



n 

"air 



-sin-|-sin ' 



(2-40) 



...(2-41) 



"air 



— sinftfMo 
\"i J 



(2-42) 



[0134] ±fSl2]34~39(^^T'/V-e^iv^^(7)ji(^:i:$;0S^bV^m-a'^S^bTV^^o ^cO 



[0136] /£:Jo, lll23{c:^-r;^X5/^-i'>'T'2/^^M. I1125i;i^-rjiff$;^|p]{-^^|g;^i^ 
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h\^<\iLmmtm^\^fimm<D%mm.^7v^<om^\^'r^\^^x<Dx^^mnmtB^ 

[0137] ;^^i;->'r?iP^^0 {i.;^i^li-v*/hWP:^S0 t^^'J-^i^MJ^manm 

S s-min 
S-max S S-max S-mih 

>t^^tox-:fxJi^=^^^^iii^:^\^^mm^(D:}fm\z^m-r^fcmat. 0 in 

s 

* 2 

[0138] 0 ^tan"H(l +d/2)/b}-tan~H(l -d/2)/b} • • • -(0-4) 

S 2 2 

r.r-C\##<Z)J#'^;6W5/^^i/bfct»C^{c^^-t-So±lB0 *5j;tj^0 

S-min S-max 
* ■ ■ in-min . . inrmax . ' " 

s-max 

s-min 
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i STEPin-min STEPin-max 



GRA 



DIn-min GRADin-max 

[0140] Min{e .0 }-Max{0 ,6 }^tan''{(l +d/2)/b}-tan''{ 

STEPin-max GRADin-max STEPin-min GRADin-min 2 

(1 -d/2)/b} ••••(0-5) 

2 

min max 

[0142] Be|^-rS7t;«^/-^^fcSV^{^;ry:^V--^-^^-r6m^^^^?i!'fb$^5t>Ol?fe 
[0143] 2;^f^i^;_h(D;^[R]^=»e>03fef*> m<t^(Dm^\:^n^m:iMir^^<DA^n&^ 
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So 

[0147] ^^gF!)l{;:fflv^fc:te:tit7^/^A^i, y^/uMDi^m^U Ill20{c^-f-d:5t-s mm 

aSbfc2ffi(^)JlcD@^^n ^n^(D^^SJ:bt^^/J^^<^ Jg{^^-^^(^/<Cy-^d{^(7);k;:^ 
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1 2 

Mt. ymax=4Mm, L=.300 m mT^^Xi^ :2^^^(3)(Z)S#(L^10Xymax)^^fc 

[0148] X^m^^(Om^m^. n =1. 5325, n =1. 5275, ©^^^An=n -n = 

12 12 

0. 005. jij^^^^^cD^^fi, Il|13i;iM^/=S:^<^0!l^^U ia20(C^(^1fES^^ 
^B2^5>i:cD2Mm:ei^e>'^e^o El 13. lll-20{J:*3tt^M{ffit^*or^^j:dsgfi^<7)r 

[0149] t£iiC#tt^fBxli-f-S^(l)~ (4) (d. Al*»$^<^/^°^;^-i5' 0 + A 0 max=6. 5 
" . 0-A0max=O'' , n = 1. 5325, n =1. 5275^f^Ab-C. 0 0 °, 0 

1 2 112 

0 "x^tf^-f-^i:. 0 ' = 17. 2° . 0 "=7. 11° , 0 ' = 2. 87" , 0 "=-7. 11 

2 11 2 2 

° i^^i^o J:o-r. ^(5) :L(DXm%W:^(0\^^^'^%i.^mmm e outi-i. -7. 
. 11° ^ 0out^l7. 2° tts:^o ctoT. ^l^^{^ct'9, -7. 11° ^ 0in^l7. 2° 

o^is-cA*tbfc3fe«> -7. 11° ^0out^i7. 2° (D^mim-mi^mn-r^ 

[0150] ttltt»5>t7)STWtcAlt-r6^i:(:i?'c?So ttlM#J^^cD@^^ 

{i.n =1. 55, n =1. 51, @Jlf*^ An=n -n =0. 04Tfcl9, ®M^:^^(i- 
l . 2 12 

t£fcUfc^i:?fe«9,®M#:^^^5-3° -TffeSf^T', -4. 58° ^ 0in^-3° <b, - 

3° ^ein^ii. 0° <D^mmm<Dm^. -3° ^^^L^imw^^-^RM^rnvrnvx 

VKC<btC7'^6o /c/cU -3° S0in^ll. 0° (D'^m^m(D^<Doh.^KmV^ 
^-^M^mn.n =1. 55, n =1. 51J;<9. -3° ^ 0in^lO. 0° (p^ffiiD^.f^^ 
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5o J:oT. mifii!iifi5:9-oi^gp-e(i\ -16. 0° ^ ein^ii. 0° (Dnm^mx-m— 
m^ifi:Wc-r^:Lticf£:6o ^<Dm.m<Dyt^^^%m^m^i-^t. -25. a" ^ 0 out 

[0151] m^. 3fe<^t-^5'^cov^T^i-So Altm^<^Ji«#:^l^(Z)5>^^c^oV^T. 0 

32° cD;^rRl--jit£fr<!;{^/^l9. Sy^?i^m(-*5V^T0° <»:-9. 32° 
[0152] ^^g^J2^rfflv^fc^£m:7^/^i^{i. :7^/i-ix(3)^cs^^L. 11121 1t5t 

[0153]. Alt{RiJlFP5>(D®Ti^-i'«. ^i^l^(^^W;a5|ili3(Da'J^^[|ic^-r<t5J::^^^:y>rT 
v^So Jfe^s, 3t^4;0S/•^^:y-rTv^5^(^, 3tto^:7^/^AS<^^£^t(^7'i-r^ ^(12113 

.- ~rtr=:i:'5'325vnf=i^^^ io'r;"^'(9) j;o,"a= 6.- 525 Jcio'^iit) >' '"^ 

(8)^J:f9. P/2=38. ^feWc^^-^^^i^^^rf^O" ~6.. 5° Tfc5©T\ ^ 

(7)fi, 0=0° X0^^L■irtl^•£X<.■t:^J:t>-ibLzmax-Lzmm^38. 89nmXh^o 
^^l&^!j-efiLzmax-Lzminf:i. El21{z:^i-J;5l-40M niSSTfcS(D-T?, Al^^ 
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[0154] :^-r. 6. 5" <Dmt^^K^^^xmm-r^om^^p^nxn^(i5)x^mf}^fi^m. 

ffi-C^{*4StTi-^w^t-7t^So ioT, Cl(D^^5S(Cj:§fet{!:^(i-0. 557° ~13. 
1 g 

m(DmTU^^AH'i-^^tiC:^J:^o mMmU^<D^<^^—^n. n =1. 55. n =1 

1 2 

. 51, @tif^^An=n -n =0. 04X:hV. jiiat:^S{i-3° -e^^i^c!fv-<^:ydr 

[0155] A^{RlJlH5^-e-0. 557° ~13. 56° ^^{^JSrtfcbfc^f*. Wlt^RiJIfB 

1 

fflMJ^^c^f^lflSTIi. 3tti-0. 551° -13.4° <D-m\Z.m.ti% 

t^j:Ki.mm.^nm^^-'-3° x-fc^o-e. -3° ^■^'^L^tc^i^^fci^Htt^^'^^L-cv^ 

<r^{C7fe5o fcifcU -0. 551° ~13. 4° <^^*«5Ht^7fe<^9*p. 
^^H<?55fe{*. n =1. 55.n =1. 51J;'9. -0. 551° ~10° (DM&mm<D?^T!- 

1 2 

fe5o J;oT. t±ittil'J§|5^(Drt|fp-eft. -16. 0° 5.45° ,-0.551° —13. 

4° (Di^mm.mx—mi^^w^i-^^ti^^j:^o -5. 45° ~-o. 551° <Dmi<^it^ 
16° -13.4° (D^m^mx—m\^^wi:-r^c'^(D^Tb^^^m^mM-r^t.-2 

- -5. 4° — 21. 1° cD^S^HT~-1t^-fctJc-t-5)r,irfc:7^^^o 

[0156] AMii!i^^o^^^i>^^^w>'xV^>^M^^^{^;«i5o° (Dm^i^-o\^^xhmmi,cm 
w-rsar. tHMij$i5r9-^ttifc:^(i. -20. 4° -10. 9° (Dnmmmx-miimwc 

(omm^f^^xn. -25. 4° -21. 1° (D^m^mx—m\:^yt^ikw^^'t^:^t 

[0157] ^{cov ^r^^ff-r5o Altm^<^^lSS&c0^ltt<Z)/-^^^;^=3r5>^ 
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^ti,cm^m^"f^Mi^:}S\^^XO° ^-9.32° };ib°— ^5^^S^CTV^S„ 

[0158] mmms-vii^ m4i (a) {^^-t^^i^. mi^m(DnM^j:^m9 tm9 ti()mi^:ijm 

1 2 

9A^iii4i (b) (c:^i-j:5(:istf TiEg-r^ri-e. :^mmi^m\^^^m^:fj-\^m: 

tzMM^-h-h. mw--^^'L-mz.^n^mwx^-b^. m^ xm. 55. jig xi-ti. sir* 

1 2 

fc^o ^fc. ^^#®-X?cD^SI*^l5$Cfc*6Jc. 1114 1 (b) (ci^-r ftff fc^t^ 
-e'b4cni^. ^(l-16)(^R ^XXJ^^(2-32)(DR (D\,^-rtltit^Xii+^±^<V 

minstep min 

[0159] ^<DXoi^LxmfxMmL.fctft^^^/^j^}i9Aii-^ ^co—i^miRU^hytm.!!^ 

1 2 

2 I 
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[0161] ||^(Dv^;^xATii|2l33{C;^-rJ:9t-x ^fefi^^iJ^y— ^lOOMT'^y— Ml, M2j6 

m)^20cm. y^1^])~>10(DM^^lm.l^^^^t^y—Ml<D^'^s^m^m^40cmt'f- 
^t. m27(Dmmtft^7^X'i-i. b=20cmX3+40cm=lm, S^=lm-CfeSo DM 
rf^>yZfi!)^h^j::5mm^^^<^^i^21(DmS:^i=m27(DS)^2. 5cmft^t.'m^ 
S /S =lm/2. 5cm=40=b/a=lm/aJ:>9> a=2. 5cmT'fet)> l/a + l/b= 1/f J: 

2 1 

(9. l/:/XO^w^Sgilf=2. 44cmT'fcSo l^>'Xp=Sd(i2. 4cmi:U/Co l^^SOcm^ 
•fS^;. 1 =1 +S =130cm-efe§o 

2 12 

[0162] m-e3fe^^<^^--°7P<— iJ^i^S^^Lfct^T'. ^(0-2),(0-3)J;"9. m27<D 0.0 ^f:i. 

0 =52.474° , 0 =16.066" t^J:^. ^^^(Di^:^y''^<om:^NA^^}^^-M 

10 

opt .0.1 

;=^7"5':7"^^T'iyi^;^M<7)7feWlt^inJ^^>'-f/^'^<^A;^^*^ia(^. ^(i-i2)J;t) 

. 0 iiJL±0 i^i.T-efe?);e)^b. NA^^:y^^i:^~^3t^{4^(i. 0 = 0 =16.066° 

in4 in5 in4 0 

\ e = e =52. 474° i?Sb^o 

in5 1 

[0163] m^. e (0 (::^^)^n-^-r^o 0 n.^a-9)(D-e ^+0 ^ufc^ 

bend bend-in bend in4 in4 

0 • = 1/2 X [sin"'(n /n X sin 0 ) + sin''(n /n X sin 0 )]•••• (1-21) 

bend air g in4 air g in5 

wCO^^fflV^T. 0 .0 ^±|B#j[l:^b.n =1. 5,n =1. O^LTf+^-rS^ 

in4 in5 g air 

, 0 =21. 275° tfi:6o 

bend 



[0164] .. • #,i^t);^^^.^J^_^§%_ff^^^^ 




" * g 1 ' ' air g in5 bend 2 1' 10- 



B) 

in5 bend g air 1 2 1 0 

.R=r +y/2<t«9. *^¥fS^*i65o 0^0 ^n.n ^_h|5^jittL. n = 1. 

0 1 in5 bend g air 1 

55, n =l. 51.y =4AiniirLTr^^J6-5^, r =401. 617Mm^^.f^o J:oT.. ft 
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^^^{i^ R=r^+y /2=403. 617/zni<i:/^So 
[0165] ^fz.y^/\^M.<Dm^t\-i^ 6 ^m\^^^tm42XW +y)Xsine X-h^<DX\t 

f bend 0 1 bend 

= (r +y ) X sin 0 = 147. 2 /z mXh^^ 

0 1 bend 

0 

^^-^^i'^T^-r^t. 6 =16.084° tf-j:^o^ox^a-6)xy).mt)mNA^^i!b 

out3 

S:^O^ffl{i^ -16. 084° ^ + 16.084° tts:^o 

NA5tep 

.. mmm 5 

[0166] mmmdxi-^. mMm4tmzmmvT:ri^i^:^^iy3>'^^:^-:fu^i^^^M^:^m 
^^^<D>^:^y'M<DthtiNA^^)^^n e (D^mn. MMi^utmx:^ 6 (=i6. 

opt 0 

066° )e;_b0 ( = 52. 474° ) J^T-CfeS. w(D®fflt^|±ilt^fR]^Jfe7^/ki^(D 

[0167] ^^i>:^>'h-^>''fv^y^m(D%mM:^[^'^^y^j^j^(DAt)^m.mm^±. ^(2-16 

A)J:t>. 0 e>^_h0 ^j.TX^^f)^h.nA^^y^:y'if^^m^\-±. e =0=16.0 

in2 inl m2 0 

66° , 0 = 0 =52. 474° X^h^. 

inl 1 

^{^,0^ (0 ras)Mt^-r^o 0 s»:(2-i2A)^^?f^UT^^§^^-e 

bend bend~in bend- . . , .. 

[0168] 0 =sin''(n /n Xsin0 )-sin''(n /n Xsin 0 )] (2-12B) 

bend air g inl 1 g. NAO 

r^-e. 0 {:i^(2-5): 0 =tan"'(n XvTAXy /2)-eW-^^tb. ^(2-5)q30Afi 

NAO NAO 1 1 . 

1 1 NAO 

wl:\ 0 ffi, ttllB 0 . n ^iS*3 j;U?n = 1 . 5. n = 1 . 0^^(2-12B)t^'(-t Ab. 

NAO inl 1 g air 

0 =11. 848° i)^^'^-tho 

bend 

[0169] llk\Z.^ n^^^1-6c n(i. ^(2-15A)^^?f^LT^^S^^^;^V^Ttf-W$^L5o 
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^(2-15B){C. m^^(Dy<9:;i-^M!t^^(Dmm^imiXAU n=l. 0646:6^^^ 

[0170] m^. m^m^^(Dmmw^m^nm-i>o c«7>fi-WTii. ^(2-4):P=2x 

AtcSu|aA#:^^tAL-C. P = 55. 32/i m^#. f^Plfi^BUlS 0 . nii£^5Et:(2-30) : 

NAO 

R=r +y /2=(P/4)/tan( d /(2Xn)){C-f-^Ab. ft^i|^^R=86. 247 a/ m;^^^ 

0 1 NAO 

^:^C. :7^/l-A<75Ji:$t e ^ffi V ^^^1^42 j:«9(r +y ) X sin 0 X-^^(DX\ t 

T bend 0 1 bend r 

=(r+y)Xsine =18. 1185 umitctdh d =0°Com^)Xh^o 

0 1 bend bend-out 

[0171] m;^iB!JNAfi. ±rMWmti'(:^^-i-^o ti^M^m^m e (= 6 

axis bend-out 
axis 

(=0 ) =9. 4273° i:7fe^o J;oT. ^(2-27)0:19. 0 ' = 0 ' =16. 084° t 

bend-out out3 out4 

^'^^.o J:oT. ^(2-28)J:.f9. :L(DytmmJjmm^y-(^^'i^<D±TMWliit)NA^^it> 
^^(D$5fflfi. -16. 084° ^0 ^16.084° tti:^o 

N.Aout 
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L^lOXymax 



wo 2006/030765 



PCT/JP2005/016813 



Lzmax—Lzmin^ (P/2) Xcos 0 
/^i^<h. #4fc:^fR]/6^^>At* bfc3t^IEffi:*rfR] {c|±l*^$-^6^l±ilt^ 
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[16] ^^{cMflB:/Pi^3i^<5';6^^^(D^*^fvJ|+l.rHfrl?.:^>i'U— .v^AMi-«-^ 
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